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9 DOCKET no. W-01445A-05-0469

10
REQUEST FOR ADDITIONAL TIME FOR

COMPLIANCE FILING11

12

IN THE MATTER OF THE APPLICATION
OF ARIZONA WATER COMPANY, AN
ARIZONA CORPORATION, TO EXTEND
ITS EXISTING CERTIFICATE OF
CONVENIENCE AND NECESSITY AT
CASA GRANDE, PINAL COUNTY,
ARIZONA

13

14 Decision No. 68607, which was entered in this docket on March 23, 2006 (the

15 "Decision"), directed Arizona Water Company (the "Company"), the applicant in this docket, to

16 file certain items as a compliance filing within certain mc frames provided in the Decision. A

17 factual background/compliance timeline is as follows:

18

19 The Company was required to file copies of Certificates of Assured Water Supply

20 ("CAWS"), Approvals to Construct ("ATC") and Main Extension Agreements ("MXA") for

21 Parcels 3, 4, 5, 6 and 7 within two years of the entry of the Decision.

22

23 On February 12, 2007, the Company filed in this docket a copy of the required

CAWS, ATC and MXA for Parcel 6 complying fully with the Decision]24

25

26

27

28
1 Decision No. 68607 did not require any compliance items for Parcel 1. The Decision granted an Order Preliminary
for Parcel 8, and AWC was required to obtain a consent, franchise, or permission from the City of Eloy, within one
year of the date of the Decision. AWC was unable to satisfy the requirement for Parcel 8 and the Order Preliminary
became null and void. _ 1 _
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1 3. In mid to late 2006, the housing market in Arizona began its current decline .

2

3 4.

4

Before a developer can plat any subdivision within an Active Management Area,

the Arizona Department of Water Resources ("ADWR") must have issued a CAWS.

5

5. The ADWR requires proof of water supplies physically available to serve a planned

7 subdivision for a minimum of one hundred years and will not issue a CAWS without such proof.

6

8

9

10

11

12

The Company cont racted with Clea r  Creek Associa tes ,  a  highly r espected

professional hydrologic engineer ing firm to prepare a  regional groundwater  model for  the

Company's entire Pinal Valley Water Service Area ("PVWSA"), which includes Parcels 3, 4, 5

and 7, demonstrating sufficient physically available groundwater supplies to serve the PVWSA.

13

14

15

16

On November 15, 2007, on the Company's behalf, Clear Creek Associates filed a

Physical Availability Demonstration ("PAD") application with ADWR demonstrating more than

sufficient groundwater supplies for over one hundred years.

17

18

19

20

The Company's PAD is critical to allowing the developers of Parcels 3, 4, 5 and 7

to pursue CAWS for each respective parcel, and a CAWS is not possible at this time until the

Company's PAD has been approved by ADWR.

21

22 In December of 2007, most major economists declared the beginning of a deep

23 recession, affecting the entire country and further depressing the housing market.

24

25 10.

26

On January 28, 2008, the Company filed a request for an extension of time, until

March 23, 2010, to comply with Decision No. 68607 concerning parcels 3, 4, 5 and 7.

27

28
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2

3

4

5

6

On November 20, 2008 ADWR sent an Administrative Completeness Review

letter (see Attachment 7 hereto) concerning the PAD to Clear Creek Associates indicating the

remaining information needed to make the PAD application complete and following months of

multiple meetings, and several updated submittals made by Clear Creek Associates to ADWR

providing additional information and refinements to the regional groundwater model submitted

with the initial PAD application

12.

9

10

Clear Creek Associates and the Company believe that its last updated PAD

submittal, made on September 3, 2009 fully addressed all of ADWR's requirements and expects

a favorable determination by ADWR within the next few months

11

12 13. Most economists believe that the current recession ended on or about July-August

13 2009 (see Attachment 9, hereto)

14

14.

16

17

18

19

20

Housing permits for single family residences issued in Pinal County, Arizona

where Parcels 3, 4, 5 and 7 are located, dropped from an annual peak of 11,371 in 2005 to 3,104

in 2008. The numbers of new housing permits continued to drop into 2009 which shows 1,507

pennies issued through August 2009, however, over the past couple of months, housing permits

have increased in Pinal County with the month of august 2009 showing 258 new permits

compared with 205 permits in august 2008 (see Attachment 10 hereto)

21

22 15.

23

24

25

The developers of Parcels 3, 4, 5 and 7, as well as any developer with a

subdivision located in any AMA, cannot plat a subdivision without a CAWS, effectively

preventing such developer from entering into an MXA or moving forward towards construction

by preparing construction drawings and submitting to ADEQ for an ATC

26

27
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1 16.

2

On March 11, 2008 the Commission approved the Company's request for an

extension of time to comply with the compliance requirements for parcels 3, 4, 5 and 7 until

3 March 23, 2010.

4

5

6

7

The Company is now requesting additional time to file the required compliance items for

Parcels 3, 4, 5 and 7 in compliance with the Decision. In support of its request, the Company

respectfully further provides as follows:

8

9 A map of the extension area is attached hereto as Attachment 1.

10

11

12

13

14

With respect to Parcels 3, 4, 5, and 7 the Company is requesting that the current

compliance deadline, March 23, 2010, be extended for an additional two (2) year

period, until March 23, 2012. In support of this request the Company submits the

following:

15

16

17

18

19

Letters from the owners of Parcels 3, 4, 5 and 7, are attached hereto as

Attachments 2, 3, 4, 5, and 6, respectively. As noted in each letter, each owner

still plans to develop its property and still needs and desires to receive water

service from the Company.

20

21

22

23

b. The Company is now providing water service to 93 customers in the extension

area approved in the Decision. Service to these 93 customers may be adversely

affected if the Company's request for an extension of time is not approved.

24

25

26

27

28

c. with respect to the compliance requirement to tile a Certificate of Assured Water

Supply - as documented by Attachments 7 and 8 hereto, and as noted in

paragraphs 4 through 12, above, the Company has retained the firm of Clear

Creek Associates to tile a Physical Availability Demonstration ("PAD")

_4_
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Application with the Department of Water Resources ("ADWR") for an area that

includes the extension area described in Attachment 1. ADWR has commented

on the PAD Application, and the Hydrologist, as evidenced by its September 3

2009 letter (Attachment 8) to ADWR and is working diligently with ADWR to

complete the Application

While the PAD is not a certificate of assured water supply, it is a precursor to, and

a necessary requirement for obtaining a certificate. Therefore, the Company

submits that the PAD, and the Company's diligent pursuit of its approval, as

documented by Attachments 7 and 8, constitutes substantial compliance with the

Decision's requirement of this post-decision condition, particularly in view of the

other matters presented herein in support of the Company's request

As discussed in paragraphs 13 and 14, above, and as the Commission knows, the

development and home-building industries in Pinal County essentially bottomed

out in late 2008 bringing development to a near halt (see Attachment 9 hereto, an

Economic Synopsis prepped by the Federal Reserve Bank of St. Louis), a fact

over which the Company (and many other water and sewer utilities who have

compliance obligations and have had to request CCN compliance extension

deadlines) and the Commission obviously have no control, but one which did not

exist when the Decision was entered, the Company submits that this economic

reality should be an important determinant in the Commission acting favorably on

the Company's request, as the continued existence of the Company's CCN for the

extension area will help to support the now improving development market

conversely, the withdrawal of the CCN would be, the Company submits harmful

to the development recovery, indeed the property owner letters attached to this

Request confine the owners' plans to develop their property in reliance on the

Company's CCN

Uz\CC&N\CASA GRANDE\MULTIPLE PARCELS\REQUEST FOR ADDITIONAL TIME MULTIPLE PARCEL CCN 2 OCTOBER 2009 FINAL.DOC



1

2

3

In view of the foregoing, the Company respectfully requests that the compliance deadline

under the Decision for Parcels 3, 4, 5 and 7 be extended until March 23, 2012.

RESPECTFULLY SUBMITTED this 2nd day of October 2009.

4
ARIZONA WATER COMPANY

5

6

7
By:

8

9

10

Robert W. Geake
Vice President and General Counsel
ARIZONA WATER COMPANY
Post Office Box 29006
Phoenix, Arizona 85038-9006

11
Original and thirteen (13) copies of the foregoing filed this 21'1d day of October 2009 with:

12

13

14

Docket Control Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

15
A copy of the foregoing was mailed this 2nd day of October 2009 to:

16

17

18

19

Honorable Lyn A. Fanner
Chief Administrative Law Judge
Hearing Division
Arizona Corporation Commission
1200 West Washington
Phoenix, AZ 85007

20

21

22

Janice Alward, Chief Counsel
Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 8500723

24

25

26

Steve Olea
Director, Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

27

28
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Brian K. Bozzo
Manager, Compliance and Enforcement
Arizona Corporation Commission
1200 West Washington Street
Phoenix. Arizona 85007
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William H and Jacqueline M Warren
p. o. Box 111

Arizona City, Arizona 85223

ATTACHMENT 2

July 20, 2009

Arizona Water Company
ctn: Robert W. Geake

3805 N. Black Canyon Highway
Phoenix. AZ 85015

Dear Mr. Geake

I am following up with you regarding Pima] County Assessor 's
Parcel Nos. 511-78-0200, 0lA9 and 0187 which are owned by William
and Jacqueline M. Warren

Although our  plans for  development have been delayed by the
severe recession that is still adversely affecting the Pinal County real
esta te market .  we st ill need and desire to receive water  service from
Arizona Water Company to serve this parcel

Our current plans include development within the earliest possible
time, considering current market conditions, perhaps within twenty-four
months. If market conditions improve, however, we hope to shorten this
timeframe

If you have any questions, please feel free to contact us

Sincerely

4
W11l1am H. Warren
Jacqueline M. Warren &1/L24*

'7-80*~ <39

.w:§§E\"il



Sonoran Ranch Properties, LLC
13529 W. Shore Road

Nine Mile Falls. WA 99026-9379

ATTACHMENT 3

August 5, 2009

Arizona Water Company
Attn: Robert W. Geake
3805 N. Black Canyon Highway
Phoenix, AZ 85015

Dear Mr. Geake

We are following up with you regarding Penal County Assessor's Parcel Nos. 402-06
01201, 402-06-01386, 402-06-01409, 402-06-01904, and 402-06-02407 which are owned by
Sonoran Ranch Properties, LLC and managed by 1995 Hair Family Limited Partnership

Although our plans for development have been delayed by the severe recession that is
still adversely affecting the Pinal County real estate market, we still need and desire to receive
water service from Arizona Water Company to serve these parcels

Our current plans include development within the earliest possible time, considering
current market conditions, perhaps within twenty-four months. If market conditions improve
however, we hope to shorten this timeframe

If you have any questions, please feel free to contact us

Sincerely

HARR FAMILY LIMITED PARTNERSHIP

By

Its: 4¢4W9¢ 46{//¢v42t<»/ My//4>t 74}<<

<58



ATTACHMENT 4
DWOP LLC

5040 E. Shea Boulevard. Suite 254
Scottsdale. Arizona 85254

July 28, 2009

Arizona Water Company
Attn: Robert W. Geake
3805 N. Black Canyon Highway
Phoenix. AZ 85015

Dear Mr. Geake

We are following up with you regarding Pinal County Assessor's
Parcel No. 509-44-008B6 which is owned by DWOP LLC

Although our plans for development have been delayed by the
severe recession that is still adversely affecting the Penal County real
estate market. we still need and desire to receive water service from
Arizona Water Company to serve this parcel

Our current plans include development within the earliest possible
time, considering current market conditions, perhaps within twenty-four
months. If market conditions improve, however, we hope to shorten this
timeframe

If you have any questions, please feel free to contact us

Sincerely

By
DW!>P LLC



Our current plans include development within the earliest possible
time, considering current market conditions, perhaps within twenty-four
months. If market conditions improve, however, we hope to shorten this
timeframe.

Although our plans for development have been delayed by the
severe recession that is still adversely affecting the Pinal County real
estate market, we still need and desire to receive water service from
Arizona Water Compally to serve this parcel.

We are following up with you regarding Penal County Assessor's
Parcel No. 509-44-00206 which is owned by 51 Buckeye Limited
Partnership.

Arizona Water Company
Attn: Robert W. Geake
3805 N. Black Canyon Highway
Phoenix, AZ 85015

Dear Mr. Geake:

9

9*<9
\ 92

If you have any questions, please feel free to contact us.

2

vs
of

ff

,

51 Buckeye Limited Partnership
5816 N. Casa Blanca Drive

Paradise Valley, Arizona 85253

\

I

July 24, 2009

Q\\¢~\C-* Q
4->ss
Se

Its :

By:

Sincerely,

51 i3u¢k¢ lIni¢ed Partnership
g lr

\;1;-»~:.°n'e=D 940-1'A/WI'ln
4 4 9 6 Z S W L
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ATTACHMENT 6
First American Title Insurance Company

4801 E. Washington Street, Suite 255
Phoenix, Arizona 85034

July 28 2009

Arizona Water Company
Attn: Robert W. Geake
3805 N. Black Canyon Highway
Phoenix, AZ 85015

Dear Mr. Geake:

We are following up with you regarding Pinal County Assessor's
Trust No. 8673, Parcel Nos. 401-01-12805, 401-01-12904, 401-01-13001,
401-01-13209, 40l-0l-012K8, 401-01-012M2, 401-01-012n4, 401-01-
012P8 and 40l-0l-012R2 which are owned by First American Title
Insurance Company.

Although our plans for development have been delayed by the
severe recession that is still adversely affecting the Pinal County real
estate market, we still need and desire to receive water service from
Arizona Water Company to serve these parcels.

Our current plans include development within the earliest possible
time, considering current market conditions, perhaps within twenty-four
months. If market conditions improve, however, we hope to shorten this
timeframe.

If you have any questions, please feel free to contact us.

Sincerely,

By: Q/1aA1c2?§Ci,>@

F
4

FIRST AMERICAN TITLE
INSURANCE COMPANY

a California corporation, as Trustee
Its: under Tnlst 8673 and not personally

SeMi r 'l%LLsJf ;;.,¢@t
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ATTACHMENT 7

\

ARIZONA DEPARTMENT OF WATER RESOURCES
Office of Assured and Adequate Water Supply

2nd Floor, 3550 N. Central Ave, Phoenix, AZ 85012
Telephone 602 771-8585

Fax 602 771-8689

November 20, 2008
Janet Napolitano

Governor

Steven W Corell
Clear Creek Associates, LLC
6155 E. Indian School Rd.
Suite 200
Scottsdale AZ, 85251

Herbert R. Guenther
Director

Application for a Physical Availability Determination
Arizona Water Company - Pinal Valley Water Service Area (DWR No. 51-700444.0000)
Administrative Completeness Review

Dear Mr. Corella

We received the above referenced application for a Physical Availability Determination (PAD) on
November 15, 2007. During our administrative review, we have determined the application to be
incomplete and notified you of the incomplete items in a letter dated February 28, 2008. On August 25,
2008, Clear Creek Associates submitted a response to the incomplete items, The response was a
supplement to the original model submitted by Arizona Water Company (AWC) on November 15, 2007.

The numeric model as resubmitted by AWC was re-evaluated by the Department of Water Resources
Hydrology Division. Compared to the previously submitted AWC model, the revised AWC model has
been changed significantly. Some of the significant changes include a revised stumpage distribution
among the three model layers, a reconfiguration of model boundaries, a revised distribution of hydraulic
parameters and updated recharge properties, The revised AWC model has been reviewed in accordance
with ADWR 's Substantive Policy Statement on Hydrologic Guidelines for AWS signed August 31, 2007.
The following is a list of deficiencies that need to be clarified and/or corrected before the review of the
application can be completed:

1. Groundwater Underflow and Boundarv Conditions

Groundwater underflow was simulated in the revised AWC model through a combination of general
head boundaries, constant flux boundaries and recharge boundaries. The following address the
comments regarding each type of boundary condition simulated in the model.

a) Constant Flux Boundarv

Groundwater underflow from the South Picacho Peak and the Cactus Forest were simulated
though constant flux boundaries. In the 100-year projection model, these two groundwater
underflow components (i.e. 24,000 AFY (acre-feet per year) in total) were diminished since 2030
(stress period 24, the same number of stress period used in the transient calibration model). The
applicant must explain if this is a data input error or provide evidence to support the diminished
groundwater underflow of these two areas.

b) General Head Boundary

Groundwater underflow through the Florence gap and the gap between the Suntan and Sacaton
Mountains were simulated through general head boundaries (GHB). However, these two

Re:

J:'AWSTEAM\APPS=PAD\5l700444000OArizona Water Co Penal Vly War Svc Area'=Admin Completeness Letter Arizona Water Company PinaI_l I -20-08.doc



Year Conceptual Old Model Revised Model Revised/Old Revised/Conceptual

1985 483,086 512,655 713,473 1.4 1.5

1988 345,317 381,610 569,966 1.5 1.7

1998 282,492 324,569 565,172 1.7 2.0

2003 247,838 244,646 343,386 1.4 1.4

Mr. Steven W. Corell
November 20. 2008
Page 2 of 10

boundaries were only assigned in model layer 3. No GHB boundaries were specified in model
layer l, and only the GHB boundary at the Florence gap was simulated in model layer 2. The
applicant must justify the need for the different configurations for the 3 model layers

c) Recharge Boundary

Groundwater underflow through Santa Rosa, Waterman Wash, the north Picacho Peak and the
Maricopa Stanfield gap were simulated through recharge boundaries. Ln other words, all the
underflow were applied to model layer l, and these volume could potentially percolate down to
other layers when the vertical conductance is adequate or when layer 1 becomes dry. The use of
recharge boundary to simulate underflow through the Maricopa Stanfield gap is not appropriate
111 this area, significant vertical hydraulic heterogeneity is exhibited. Hydraulic conductivity in
layer l (varies from 50 ft/day to 100 ft/day) is significantly larger than that of layer 2 which
ranges from 3 ft/day to 5 it/day. When the underflow volume of 29,450 AFY was applied to layer
l, water tends to flow more quickly in the horizontal direction in layer 1 rather than to percolate
down to layer 2 or 3 due to the existence of the thick fine grained layer 2. As a result, the model
simulated a significant vertical gradient between layer l and layers 2 and 3, and the head
difference between layer 1 and layers of 2 and 3 could be more than.350 ft (see Figure l
attached). The ADWR recommends the use of a specified flux boundary which assigns
appropriate amount of underflow to each layer. This method is considered to be a more
appropriate way to simulate this underflow

The revised AWC modeling report mentioned that the groundwater underflow of 3,700 APY
through the Aguirre Valley was simulated through a recharge boundary. Review of modeling
files indicated that this recharge component was not simulated in the model. The applicant is
required to explain the missing underflow component

2. Recharge

H) Total Recharge

Total recharge simulated in the revised model was compared to those simulated in the previously
submitted AWC model. Among all the recharge components, only the agricultural recharge
component was changed significantly to account for the effect of the lagged agricultural recharge
The table below (Table 1) compares the difference on the total recharge estimated between the
revised and the previously submitted AWC models

According to this table, the total recharge simulated in the revised model is about 1.4 to 1.7 times of
that simulated in the previous model. The ratio of the total simulated recharge in the revised model
over the conceptual total recharge reported in the previous model varies from 1.4 to 2.0. These
comparisons show that recharge has been increased significantly in the revised model

Table 1. Recharge Comparisons

Note. All the recharge volume is in the unit of AFY



\

C

Mr. Steven W. Corell
November 20, 2008
Page 3 of 10

b) Agricultural Recharge

By accounting for the impact of the agricultural recharge lag time, which is assumed to be 20 years in
the revised modeling report, the agricultural recharge was increased significantly. The agriculture
recharge simulated in the revised model ranges from 261,707 AFY to 574,053 AFY. When the lag
time is not considered, the conceptual agricultural recharge reported in the previous AWC modeling
report ranges from 204,717 AFY to 377,129 AFY. The maximum increase of agriculture recharge
was as much as 301,126 ANY in 1993. Initial estimate of the agricultural recharge by considering a
20 year lag time ranges from 198,000 AFY and 468,400 AFY. The calibrated agricultural recharge
exceeds the initial estimate for all the years of the transient model (l984~2007). The agricultural
recharge was over simulated and must be re-conceptualized.

A constant agricultural recharge was simulated for SCIDD, CAIDD, MSIDD, and HOHOKAM from
early 1980s to 1998. After 1998, the estimated agricultural recharge for each of the irrigation districts
started to fluctuate. The applicant is required to include discussions in the report to address this
temporal recharge distribution (see Figure 2).

c ) Gila River Recharge

The revised modeling report indicates that the Gila River recharge was simulated at the median value
of 7,450 AFY for the 100-year projection. However, analysis of the modeling files indicates that this
recharge was actually simulated at a value of 4,995 AFY. The applicant must correct this discrepancy.

d) Waterman Wash and South Picacho Peak Recharge

Table 9 in the AWC report presents the 100-year (2107) modeled recharge volume. The 100-year
recharge volume was also calculated based on modeling input. Comparisons of the two indicate
some discrepancies. Specifically, the Waterman Wash recharge and the recharge through the S.
Picacho Peak were reported to be 749 AFY and 31] AFY, respectively. Based on modeling input,
zero recharge was simulated at the S. Picacho Peak, and 612 AFY recharge were simulated at the
Waterman Wash. The applicant must correct this discrepancy.

Hydraulic Conductivities

a) The report referenced USGS's (Pool and Other's) estimate of hydraulic conductivities in the Eloy
sub-basin, and they range from 30 R/day to 100 it/day. The model calibrated UAU and LCU
hydraulic conductivities, however, range from 8 ft /day to 30 ft/day for majority of the Eloy sub-
basin, except for along the Gila River area, where a high k of 175 ft/day was calibrated. In
general, the hydraulic conductivity appeared lower than estimated by Pool and others.

b) Due to the lack of sufficient pumping test data, the revised AWC model calibration relied on
specif ic capacity data for wells in the area. In areas where both specif ic capacity data and
pumping test data are available, the conductivity estimate based on well specific capacity data
tends to be lower than that estimated by aquifer pumping tests. Please provide a narrative on the
reliability of using specific capacity data for estimation of hydraulic conductivity values used in
the model.

3.

c) Concerning the analysis of an aquifer test in D-05-03 26ACC. Hydrology re-analyzed both the
"constant rate" and recovery data for the tested well. Our analysis shows an average K-value of
14 8/d. The K-values determined by ADWR are estimated by dividing the transmissivity value
by the full saturated thickness of the well [depth of completed well (418 tr.) _. static water level
(128 ft.) = 290 ft]. It may be that the applicant is using the screened interval (200 ft) to estimate
the K-value. This would account for their higher estimated values. The transmissivity value
obtained from the results of an aquifer test should best represent the saturated thickness of the
completed well and should not be just limited to the screened interval.
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t 985 59 -14.8 24.5 15 24.9 37.3 17 6.3 24.9 91 -4.3 26.7
1988 56 -16.7 33.4 43 50. 1 61.9 17 11.2 26.7 116 12.2 43.0
1998 51 -27.9 51.9 38 19.9 40.9 18 1.3 35.1 107 -6 45.2
2003 46 -29. 3 51.5 29 10.8 2.8.7 13 -20.6 41.9 88 -14.8

\

x

Mr. Steven W. Corel!
November 20, 2008
Page 4 of 10

It is important to note that while the test is presented as a "constant rate" test, the plot of the
drawdown curve clearly shows the test more closely resembles a "step~test".

4.

Finally, it is also important to note that after 24 hours, the well had not fully recovered. The
maximum drawdown after 24 hours was 109 ft. However, after 24 hours of recovery, the water
level had only risen 99 feet.

Calibration Residuals

Calibration residuals for the selected calibration years were summarized in Table 2 below. As shown
in the table, the mean residual errors in Layer 1 for all the selected calibration years are negative
values, indicating that water level at observation wells are under simulated. On the contrary, all the
mean residual errors in layer 2 are positive values, indicating that water level are over simulated.
Water levels in layer 3 are mostly over simulated except for 2003 when they are largely under
simulated. The residual error patterns suggest the need of additional model calibration effort.

The layer specific water budget usually provides useful information on how groundwater interacts
among different layers. The layer specific water budgets for selected calibration years were
summarized in Table 3 below. As indicated in Table 3 below, the dominant inflow component is
recharge, and recharge is primarily applied to layer 1. Even with the significantly increased
agricultural recharge, layer 1 water levels were shown to be apparently under simulated. In layer 2
and 3 where much less recharge was simulated, water levels were shown to be over simulated. The
residual error pattern also suggests the possible presence of model errors on hydraulic parameters
including the distribution of hydraulic conductivity and vertical conductance.

The residual error patterns noted above must be carefully examined and related to the overall effect
that they have on the results on the model.

Table 2 -- Calibration Results per Layer as Calculated by the ADWR

ME = Mean residual error, MAE =Mean Absolute Residual Error



Layer Specific
Budget 1985

1998
Inflow

Components Layer 1 Layer 2 Layer 3 Layer 1 Layer 2 Layer 3

Storage 112,075 10,307 101,087 37,600 62 8.226

Top 314,529 148,426 247,977 120,829

Bottom 23,400 30,325 - 13,853 17,432

Constant Head

Wells 8,601 141 13,046 8,893 144 13,130

Recharge 614,880 15,496 80,435 470,145 13,293 79,072

GHB 28 21

Subtotal 758,985 370,798 343,014 530,491 278,908 221,257

Storage 293,907 43,713 62,919 175,512 33,390 45,361

Top 23,400 30,325 13,853 17,432

Bottom 314,529 148,426 247,977 120,829

Constant Head -

Wells 149,412 155,246 240,966 102,310 110,823 136,471

GHB 1,128 8,783 4,683 22,007

Subtotal 758,976 370,785 342,994 530,483 278,895 221,271

Outflow
Components

\ Mr. Steven W. Corel]
November 20, 2008
Page 5 of 10

Table 3 .-- Layer Specific Water Budgets as Calculated by the ADWR

5. Observed vs. Model Simulated Water Elevation Contours

6.

In 2003, the model simulated groundwater elevation contours are significantly different from the
observed ones, especially in Maricopa Stanfield sub-basin, where the difference could be as much as
250 it. The applicant must address the error within the model calibration or re-conceptualization.

Inactive Section of Layer 3

In the central Eloy sub-basin, due to the large thickness of layer 2 and 3, the bottom of the model
excelsds 3,000 ft. As a result, layer 3 in this area was determined to be inactive in the revised AWC
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model. The layer 3 thickness in the area could be as much as 2,000 ft. The extent and the location of
the inactive portion of the model could potentially distort the groundwater flow direction in this area.
A recommended alternative method would be to simulate the layer 3 in this area through a thin layer
(50 ft or 100 ft in thickness) with fudged conductivity values to maintain the realistic transmissivity
values in this area.

7. Sensitivity Analysis

The report includes a table summarizing the model sensitivity results with regard to hydraulic
parameters of conductivity, specific storage and specific yield, As shown in this table, the model is
most sensitive to the reduced values of specific yield,  and relatively sensitive to hydraulic
conductivity, and generally insensitive to changes in specific storage. Since the sensitivity results
were evaluated by comparison of the sum of the squared residuals to the transient calibrations, the
lack of calibration targets in layer 2 and 3 especially in the area where thick clay layer exits could
partially skew the conclusions regarding the model's insensitivity to changes on specific storage.

Due to the lack of details, it is not clear how the sensitivity analysis was performed. Since each
hydraulic parameter tested (i.e. conductivity, specific yield, and specific storage) has many zones in
different model layers, it is not clear if one zone of each parameter was tested or all the zones of each
parameter were tested simultaneously. The applicant must provide greater detail of how the
sensitivity analysis was performed,

8. Rewetting Function

The resetting function is not activated in the revised AWC model. As groundwater levels in Pima]
AMA have been observed to recover rapidly since 1980s due to the use of  CAP water  and
accordingly reduced groundwater stumpage. The act ivat ion of  the reset t ing funct ion in the
MODFLOW could, in theory, help to better simulate groundwater conditions in Pinal AMA. It is
understood that the resetting function might not work as well as expected some times, however, the
applicant must include a discussion of this function in the report.

9. General Concerns

a) The AWC updated total committed demand volume for Maricopa-Staniield sub-basin is
acceptable. The CCA response states that Tables 14 and 15 summarize the (non-AWC) current
and committed water demand simulated in the model and include well locations for the Maricopa-
Stanfield and Eloy sub-basins. However, the attached tables M the response did not reflect this
revised information and must be updated with the correct demand values and well locations.

b) There is a groundwater pumping deficit of around 60,000 of/yr simulated in the model versus the
pumping volume the Department estimates should be in the model. The deficit appears to be due
to the non-inclusion of kidian (SCIP and GRIC) pumping and a volume of long-term storage
credits (LTSC) that are too low. However, the deficit may also be caused by model cells
dewatering that contain prob ected stumpage. The defect remains fairly steady to around 2020 and
then starts growing to a high of around 117,000 of/yr in 2057. Due to the removal of LTSC, the
deficit drops to around 85,000 of/yr and remains at this volume to 2107. Overall, the volume
simulated in the model  is ~8.8 m i l l ion acre-feet  short  of  what  was projected by ADW R
(60,095,l47 simulated vs. 69,918,698 projected). This must be addressed by the applicant.

c) Based on recognition that there is a significant pumping deficit in the model it is not possible to
determine at this time whether there will be projected negative impacts (dewatering of projected
Assured Water Supply (AWS) groundwater withdrawal locations or projected 100-year depths to
static water that exceed 1,100 feet) for holders of issued AWS certificates, designations or
analyses in the model area. Once the deficit pumping issues are suitably addressed it will be
necessary for the applicant to determine if negative impacts are projected for any issued AWS

l II I l-l l
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permit  holders,  and if so,  modify the projected 100-year AWC groundwater demands to mitigate
any such potential negative impacts.

Please submit  the requested informat ion to the Office of Assured Water  Supply within 60 days of this
notice.  Our review of your application has stopped and will  resume when we receive the missing i tems.
If you do not respond to this letter within the 60-day time frame, the director of the Department may take
action to deny the application and close the file.

If you have any questions regarding the contents of this letter or the application in general, please do not
hesitate to contact Norma Coupaud at (602) 771-8598.

Sincerely

Joli §@udeeman, Manager
Office of Assured and Adequate Water Supply

JFS/njc

cc: Bill Garfield, Arizona Water Company
Drew Swieczkowski, ADWR Hydrology
Sandra Fabritz-Whitney, ADWR Water Management

Attachments

Lu l III I II-Il



AWC model 082608 1 2 5 10 15 20 24
1984 1985 1988 1993 1998 2003 2007

Inflow Components
Storage 384,127 224,593 126,023 21,725 46.212 184,729 135,361
Constant Head
Wells 22,277 21,788 21,843 22,114 22,167 22,522 22,522
Recharge 752,407 713,473 569,966 1,169,464 565,172 343,386 325,252
GHB 787 49
Subtotal 1, 159,598 959,904 717,832 1,213,303 633,551 550,637 483, 135

Outflow Components
Storage 613,697 403,468 228,359 979,779 256,747 86,783 83,350
Constant Head
WellS 539,546 546,490 478,475 205,486 349,604 441,843 381,630
GHB 6,381 9,913 10,999 27,959 26,744 22,008 18,166
Subtotal 1, 159,623 959,870 717,833 1,213,225 633,096 550,634 483,147
total in flow 775,471 735,311 591 ,809 1,191,578 587,339 365,908 347,774

old model 1 2 5 10 15 20 24
inflow Components 1984 1985 1988 1993 1998 2003 2007

Storage 554,458 414035.6552 297015.9513 91536.31049 1438468184 2392975947 2105942075
Constant Head
Wells
Recharge 472,478 512,655 381,610 882,696 324,569 244,646 264,090
GHB 52,569 53,498 60,922 62,870 e8,s43 71 ,006 71,218
Subtotal

Outflow Components 1,079,505 980, 188 739, 548 1,037,103 536,959 554,950 545, 903
Storage 530,686 420,342 251,122 804,789 167,338 103,382 79,342
Constant Head
Wells 541 ,425 549.215 478 179 206,330 351,119 438,865 457,960
GHB 7,406 10 631 10,251 25.954 18,486 12,715 8,656
Subtotal 1,079,517 980,187 739, 551 1,037,072 536,942 554,962 545,958

total inflow 525,047 566,153 442,532 945,566 393,112 315,653 335,309

Mr. Steven W. Corell
November 20. 2008
Page 8 of 10

Table 4 - Simulated Water Budget Comparison between Previous and Resubmitted AWC Model
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Figure 1 -. Simulated Northwest Boundary per Model Layer
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Figure 2 - Components of Agricultural Recharge within re-submitted AWC Model
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6155 E. Indian School Rd., Suite 200
Scottsdale, Arizona 85251
480-659-7131 office
480-659-7143 fax
www.clear<:reekassociates.com

April 22, 2009

Mr. John Schneeman, Manager
Arizona Department of Water Resources/Assured and Adequate Water Supply
3550 N. Central Avenue
Phoenix, Arizona 85007

DRAFT Response to Administrative Completeness Review (dated November 20, 2008)
Application for a Physical Availability Demonstration Item Nos. 3 to 8
Arizona Water Company - - Pinal Valley Water Service Area (ADWR File No. 51-
700444.0000)

Dear Mr. Schneeman:

This drat letter has been prepared by Clear Creek Associates, PLC (CCA) on behalf of Arizona

Water Company in response to the Administrative Completeness Review letter (completeness

review letter) from the Arizona Department of Water Resources (ADWR) dated November 20,

2008, for the Pinal Valley Water Service Area (PVWSA) Application for Physical Availability

Demonstration (PAD, ADWR File No. 5 l_700444.0000). The completeness review letter was

discussed in meetings with Department staff held on December 16, 2008 and March 6, 2009. As

discussed in our March 6, 2009 meeting with Department staff we will be submitting a series of

draft responses to the points outlined in the Departments November 20, 2008 letter, and include

necessary supporting attachments. This draft letter responds to item numbers 3 to 8 as presented

in the Departments letter. The coxninents presented in the subject letter are presented below in

italics followed by our response.

F:\A.rizona Water Company/\FVWSA PAD_0l IU(i9\FVWSA ADWR Rcsponse\ADWR (ImTes§lnndcncc\Re.<;pnnse Item No 4-R\PVWSA PAD Rcspnnsc2.dnc
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3)Hvdraulic Conductivities

H) The report referenced USGS (Pool and others) estimate of hydraulic conductivities in the

Eloy sub-basirt, and they range from 30 ft/day to ]00 ft/day. The model calibrated UA U

and LCU hydraulic conductivities, however, range from 8 fz'/day to 30 ft/day for majority

of the Eloy sub-basin, except for along the GilaRiver area, where a high k of I75ft/day

was calibrated, In general, the hydraulic conductivity appeared lower than estimated by

Pool and others.

Response: The revised AWC model currently has hydraulic conductivity values in the Upper

Alluvial Unit (model layer 1) that range from 10 to 175 ft/d. Pool and others (20011) indicated

that the hydraulic conductivity for most of the alluvial faces of the upper unit ranges from 30 to

60 ft/d with the lower range of values occurring in time-grained sediments southwest of Eloy and

south of Coolidge, Higher values of 70 to 100 ft/d are associated with coarse-grained sediments

along the Gila River, south of the Casa Grande Mountains, east of Eioy, and between the

Silverbell Mountains and Picacho Peak (Pool and others, 2001). USGS estimates were developed

based on a relation of hydraulic conductivity to grain size. Figure 1 illustrates the current

modeled hydraulic conductivity values of the UAU (Layer l) with posted aquifer test data and

specific capacity data,

The revised AWC model currently has hydraulic conductivity values in the Middle Silt and Clay

Unit (model layer 2) that range 8*om 5 to 20 ft/d. The playa faces of the middle unit is

predominantly line»grained - less than 20 percent sand and gravel - but is more dense and less
porous than similar sediments in the upper unit, therefore, values of hydraulic conductivity

probably are less than 20 ft/d (Pool and others, 2001). Figure 2 illustrates the current modeled

hydraulic conductivity values of the MSCU (Layer 2) with posted aquifer test data and specific

capacity data.

The revised AWC Model has hydraulic conductivity values in the Lower Conglomerate Unit

(model layer 3) that range from 2 to 20 ft/d. The playa faces of the lower unit is more dense and

less porous than the middle unit, therefore, lower values of hydraulic conductivity are likely (Pool

and others, 2001). The conglomerate of the lower unit is similar to conglomerate found in the

western pan of the Salt River Valley, which has hydraulic-conductivity values of about 10 0;/d

(Brown and Pool, 1989). Higher values of modeled hydraulic conductivity in the Maricopa-

Stanfield sub-basin are based on aquifer test data. Figure 3 illustrates the current modeled

1 Pool, DR., Carruth. R.L., and Meehan, W.D., 2001. Hydrogeology of Picacho Basin. South-Central

Arizona. USGS Water Resources Investigations Report 00-4277 .
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hydraulic conductivity values of the LAU (Layer 3) with posted aquifer test data and specific

capacity data

b) Due Ra the Zack a ficient pumping test data, the revised AWC model calibration relied

on speci f ic capaci ty data for wel ls in the area.  In areas where both specmc capaci ty

data and pumping test data are available, the conductivity estimate based on well speck

capaci ty data tends ro be lower than that  est imated by aqua"er pumping tests.  Please

provide a narrat i ve on the re l iab i l i t y  of  us ing specie capaci ty  data for est imat ion of

hydraulic conductivity values used in the model

Response: For the revised AWC model, hydraulic conductivity values were calculated from

specific capacity data obtained from ADWR and AWC. Specific capacity is calculated by

dividing the pumping rate by the drawdown. If specific capacity data is constant except for the

time variation, it is roughly proportional to the transmissivity of the aquifer (Lohman and others

1972'). Values of transmissivity calculated from specific capacity data were based on the

following relationship (Driscoll, l 986')

Q/s = T/2000

Q = well yield (rpm)
s = well drawdown (its)
T = txansmissivity (god/ft)

Among the factors that affect the transmissivity calculation from specific capacity data are the

accuracy with which the thickness of the zone supplying water to the well can be estimated, the

magnitude of the well loss in comparison with drawdown in the aquifer, and the difference

between the "nominal" radius of the well and its effective radius (Heath, R.C., l9834)

Relative to these factors, the common practice is to assume that the value of transmissivity

estimated from specific capacity applies only to the screened zone. To apply this value to the

entire aquifer, the transrnissivity is divided by the length of screen (to determine the hydraulic

Lehman, S.W., and others, 1972. Definitions of Selected Ground-Water Terms-Revisions and Conceptual
Refinements, USGS Water Supply Paper 1988

Driscoll, F.G., 1986. Groundwater and Wells, Johnson Division, St. Paul, MN, 1098 p

Heath, R.C., 1983. Basic Ground-Water Hydrology U.S. Geological Water So iv Pane! 2229

F:\Arizona Water Company\PV WSA PAD_0l l009\?VWSA ADWRResponsa\ADV/X Com:spoMencc\R::sponsc Xterm No }-B\PVWSA PAD Respomc2.d0c
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conductivity value), and the result is multiplied by the entire thickness of the aquifer. The value

of transmissivity determined by this method is too large (Heath, R.C.);

Q If the zone supplying water to the well is thicker than the length of screen, or

o If the effective radius of the well is larger than the "nominal" radius (Heath, R.C., 1983)

The transmissivity based on specific capacity will be too small if a significant part of the

drawdown in the pumping well is due to well loss (Heath, R.C., 1983). Figures 1 to 3 generally

indicate that the hydraulic conductivity estimates calculated from specific capacity data are lower

than those obtained from aquifer tests .

c) Concerning the analysis fan aqua"er test in D~05-08" 26ACC. Hydrology re-analyzed

both the "constant rate" and recovery data for the tested well. Our analysis shows an

averageK-value of 14ft/d. The K-values determined by ADWR are estimated by dividing

the transmissivity value by the full saturated thickness of the well [depth of completed

well (418ft.) -- static water level (]28f'.) = 290ft]. It may be that the applicant is using

the screened interval (200 ft) to estimate the K~value. This would account for their

higher estimated values. The transmissivity value obtained from the results fan oquwr

test should best represent the saturated thickness of the eompletea' well and should not be

just limited to the screened interval.

It is important to note that while the test is presented as a "constant rate" test, the plot of

the drawdown curve clearly snows the test more closely resembles a "step test".

Finally, it is also important to note that after 24 hours, the well had notjUlly recovered.

The maximum drawdown after 24 hours was 109ft. However, after 24 hours of recovergv,

the water level had only risen 998.

Response: The updated AWC model currently has a hydraulic conductivity value in this area of

25 B:/d (see Figure 1). A Well Impact Analysis Recharge Well SRR-l, Red River Development,

Pinal County (URS 20075) report was obtained from the ADWR Imaged Records for this well

(55-213913) A copy of the report is in Appendix B of the August 25, 2008 submittal. The well

is constructed with two louvered screen sections; 160 to 240 ft. bus, and 270 to 390 ft. bus with a

total screen length of 200 feet. The 24-hour constant rate aquifer test was conducted from

February 19-20, 2007 at an average rate of about 225 rpm. A static water level of 127.65 ft. bus

s URS November 19, 2007. Well Impact Analysis Recharge Well SRR-1, Red Rive: DevelopnmnX, Penal
County, Arizona. Prepared for TOUSA Homes Inc.

F:\Arizuna Water Company\PVWSA PAD_0l l009\PVWSA ADWR Response\ADWR Ccrrapondencéksponse hem No 3-S\PVWSA PADResponseldoc
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was recorded prior to starting the test. A pumping water level of 237.78 ft. bus was recorded at

the end of the constant rate test (total drawdown : 110.13 R). Water level recovery was

monitored for 24 hours with an ending recovered depth to water of 138.82 it. bus, or about 90

percent recovery from the ini t ial  stat ic water level. The Cooper-Jacob plot indicated a

transmissivity of about 23,760 god/ft (3,176 ff). Based on water production from the static

water level to the bottom of the well (290 ft) results in a hydraulic conductivity value of about

10.95 R/d. The Thews Recovery plot indicated a transrnissivity of about 39,600 god/ft (5,294

f f ) . Assuming water production from the static water level to the bottom of the well results in

a hydraulic conductivity value of 18.25 it/d. The average hydraulic conductivity is about 14.6

ft/d, The modeled hydraulic conductivity value of 25 ft/d at this location is generally in line with

the average hydraulic conductivity value of the tested well (see Figure 1).

4) Calibration Residuals: Calibration residuals for the selected calibration years were

summarized in Table 2 below. As shown in the table, the mean residual errors in Layer I for all

the selected years are negative values, indicating that water levels at observation wells are under

simulated. On the contrary, all the mean residual errors in Layer 2 are positive values,

indicating that water levels are over simulated. Water levels in Layer 3 are mostly over

simulated except for 2003 wren they are largely under simulated. The residual error patterns
suggest the need of additional model calibration effort.

The layer specific water budget usually provides useful information on how groundwater
interacts among rent layers. The layer specific water budgets for selected calibration years

were summarized in Table 3 below. As indicated in Table 3 below, the dominant inflow

component is recharge, and recharge is primarily applied to Layer 1. Even with the significantly

increased agricultural recharge, layer I water levels were shown to be apparently under

simulated. In Layers 2 and 3 where much less recharge was simulated water levels were shown

to be over simulated. The residual error pattern also suggests the possible presence of model

errors on hydraulic parameters including the distribution of hydraulic conductivity and vertical

conductance.

The residual error patterns noted above must be carefully examined and related to the overall

effect that they have on the model.

F;\Arizuna Water Cumpany\PVWSA PAD 01 lOU9\PVWSA ADWR Rcsponsd\ADWR Correspondcncd\Rcspcnse Item No 3~8\PVWSA PAD Rcsponscldoc



layer 'i

Year

Layer 2 ~-- yer3 All Layers

3
MAE

# of
well
s ME

# of'!
well
s ME me-

37.3
61.9

# of W
well 4_

..s _Mg im_A5
17 8.3 i 24,9

# of
well

. L
91

ME MAE
25.7-4.31985 59 -14.81 24.5 15 3 24.9

1988 I56 -1s.7 33.4 43 50.1 ..!1;3_.3.?,*L3
1.3 835.1

116 12.2 "4a.0
107 -61998 51 -27.9 51.9 38 19.9 40.9 18

2003 -29. 34 6 I 51.5 29 x 10.a 38.7 13 -20.6141.9 88 -14.8
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Table 2 - CalibrationResults per Layeras Calcullutad by the ADWR

17

._é§.Z
45.8

ME = Mean residual amok; MAE =Mean Absolute Residual Error
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Table 3 ... Layer Specific Water Budges as Calculated by the ADWR

*3-§=JdQt ,w,w,*

Layer Specific
1985

lnfluw
* * .v~

Laver 3

,§*°"999.

Ton

..§9_mesm£§ .-§!}M_.-
I
112,o7L

3

8 I

8,8Q3L-..- ..84.3__

470.145 13,293
I
I

I

-.1.§J30
_38Q72

*.53fL§_{[1___ 278808
Outflow

I _Q9_mpQpen!s_

I Storage 293.907 43.713 33,390

13,853
i
|

136.471
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Year Layer 1 Layer 2 Layer 3 All Model La_ 'ere
# Obs.
W ells

ME
(fn

MAE
(ft)

# Obs.
Wells

ME
(fl)

MAE
(fl)

# Obs.
Wells

ME
(ff)

MAE
(m

# Obs,
W ells

ME (fl) MAE
(ii)

1985 56 (-5.9 24.9 14 -20.4 37.3 16 (-8.3 23,4 85 -8.9 26.8
1988 60 (40.8 36.7 37 20.5 44.9 18 3.09 34.2 113 5.78 38.6
1998 57 (-u.7 37.0 32 -10.2 35.0 19 -2.2 28.6 107 (-9.4 34.9
2003 51 (-21.4 36.0 23 (-10.6 30.6 15 -12.9 29.8 89 -17.2 33.6
Mean -9.9) 33.6 -5.2 37 -5.1 29 (-7.4 33.5
Mean
(08/2008
Model)

(-22.Z) 40.3 26.4 44.7 (-0-5) 32.2 (-3.2) 40.z

Parameter Year
1985 1988 1998 2003

Number ofObservationPoints 85 113 107 89
Mean Error ME -8.9 n. 5.78 ft. -9.4 n. -17.2 a.
Mean Absolute Error MAE 26.8 R. 38.6 a. 34.9 ft. 33.68.
Root Mean Squared (RMS 33.8 n. 48.6 R. 42.9 ft. 42.6 a,
Normalized Root Mean SquaredError %RMS 3 .66% 5.39% 5.02% 4.9%
Correlation Coefficient (R 0.99 0.97 0.98 0.98
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Response: The revised AWC model included updates to the model pumping database to include

SCIP pumping information provided by ADWR, revisions to model boundary conditions, and

revisions to agricultural recharge rates. Calibration residuals for the revised AWC model for

selected target calibration years are summarized in the Table I below:

Table 1 - - Calibration Results by Layer

The table above indicates that water levels in model layer 1 are still under-simulated but not as

significantly as the previous version of the model. Water levels in model layers 2 and 3 are

slightly under-simulated, however layer 2 is improved in comparison to the previous simulation.

Table 2 below summarizes model statistics for the updated AWC model:

Table 2 - - Summary of Model Statistics

The table (Table 2) above documents all model statistics comparing target water levels with

model simulated levels. Based on these data, an overall root mean square error of 4.74 percent

was calculated, which indicates a reasonably good match between model simulated and measured

heads, overall. This error rate is consistent with ASTM and locally accepted standards, and is

better than the 10 percent RMS error outlined in Spitz and Moreno (19966).

6 Spitz, K., and Moreno, J., 1996. A Practical Guide to Groundwater and Solute Transport Modeling: John

Wiley & Sons, Inn., New York, 461 p.

F:\Arizona WalerCnmpany\PVWSA PAD_0l !009\PVWSA ADWR Rcspons¢\ADWR CnrrmpundcncckksponseItem No 3~B\PVWSA PAD Respcnsc2.doc



1985 1998
Layer 1 Layers Layers Layer 1 La yet 2 Layers

INFLOW
Storage 151382 16,269 85234 72_767 6514 11 .215
Wells 13 ,239 5.918 31 ,104 12,664 5 999 30,000
Recharge 676,188 20,259 80540 469,079 41343 58 ,372
Layers to 1 19,186 8,827
Layer 1 to 2 531 ,588 461 ,281
Layer 3 to 2 41 ,380 20 .573
Layer 2 to 3 151 824 156,734
Total In 850,395 515,414 348,701 563,337 499,290 256,321
OUTFLOW
Stu rag e 306,069 152,51 1 56 ,984 78,737 74 ,957 48,174
Wells 22,737 291 ,899 250 347 25,345 187,461
Layer 1 to 2 531 _588 461 ,251
Layers to 1 19,188 8 1327
Layer 2 to 3 151,824 158,734
Layer 3 to 2 41 ,380 "20_673
Total 0 it 860,394 815,420 348311 563,343 498,285 256,308

I

l
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Table 3 - - Layer Specific Water Budget, AWC Revised Model

A layer specific water budget was prepared (Table 3) for years 1985 arid 1998. As indicated in

Table 3, most of the recharge is still applied to model layer 1 as it is the uppermost active layer

throughout much of the model domain. Table 3 illustrates that inflow from model layer l to layer

2 has increased significantly which has improved the under simulation observed in layer 2. The

overall mean error in model layer 2 has improved by about 21 ft (Table 1).

5) Observed vs. Model Simulated Water Elevation Contours: In 2003, the model simulated

groundwater elevation contours are signy'icantly dwrentfrom the observed ones, especially in

the MaricopaStanfield sub-basin, where the dm'erence could be as much as 250ft. The applicant

must address the error within the model calibration or re-conceptualization.

Response: The 2003 measured water level contours presented on Figures 15 and 16 of the

August 2008 submittal are from ADWR HMS #36. The measured water level contours presented

in ADWR HMS#36 represent a composite water level as water levels of the upper aquifer and

lower aquifer were not broken out separately. The middle confining unit separates the aquifer

system into upper : gd lower aquifer systems (Pool and others 2001). The upper and lower

F:\Arhw»lu Wales' Cnml:lny\PVWSA PAD_0l l0o9wvwsA ADWR Reslaons¢lADwR Concspnnfluvcelkspanxe he No 3-8\PVWSA PAD Ruponnelduc
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aquifer systems are poorly connected hydraulically where the middle confining unit separates the

two aquifer systems (Pool and others, 2001). Head differences between the upper and lower

aquifers in the Maricopa-Stanfield sub-basin may be as much as 302 feet as observed in wells D-

06-04 09DDDl and D-06-04 09DDD2 (ADWR HMS #36 Hydrograph No. 35). Head differences

between the upper and lower aquifers in the Eloy sub-basin may be as much as 122 feet as

observed in wells D-09-08 20ADD1 and D-09-08 20ADD2 (ADWR HMS #36 Hydrograph No.

86). To illustrate the current calibration of the revised AWC model residual error maps for 2003

for all model layers are illustrated on Figures 4 to 6. Figure 4 illustrates a minimum residual of -

84.7 ft, and a maximum residual of 134.3 ft for model layer 1 in 2003 (mean residual error = ...

21.4 ft). Figure 5 illustrates a minimum residual of -102.1 R, and a maximum residual of 56.1 ac

for model layer 2 in 2003 (mean residual error _ -10.6 ft). Figure 6 illustrates a minimum

residual of -86.6 ft, and a maximum residual of 46.1 ft for model layer 3 in 2003 (mean residual

error = -12.9 ft).

We do not believe that the model calibration can be further improved. The observed head data is

often from wells that may screen more than one aquifer. Because there is a large vertical

difference in head established in this basin, head measurement errors will be large and related to
the well construction. A 3-iayer model will simply not be able to accommodate such large head

differences on a well-by~well basis. The overall statistical analysis of calibration indicates the

revised AWC model adequately simulates head differences observed in the Eloy and Maricopa-

Stanfield sub-basins.

6) Inactive Section of Laver 3: In the central Eloy sub-basin, due to the large thickness fLayers

2 and 3, the bottom of the model exceeds 3,000 ft. As a result,  Layer 3 in this area was

determined to be inactive in the revised AWC model. The Layer 3 thickness in the area could be

as much as 2,000 ft. The extent and the location of the inactive portion of the model could

potentially distort the groundwater flow direction in this area. A recommended alternative

method would be to simulate the Layer 3 in this area through a thin layer (50 ft or 100 ft in

thickness) with fudged conductivity values to maintain the realistic transmissivity values in this

area.

Response: Model Layer 3 cells in the central Eloy sub-basin have been converted from inactive

to active cells where the bottom of the model exceed 8,000 ft bis. The bottom elevation of model

layer 3 was re-impoited to the model with a minimum layer thickness of 100 feet. Where model

layer 3 is less than about 200 ft. thick in the central Eloy sub-basin the hydraulic conductivity was

set to 100 ft/d to "artificially" maintain a transmissivity of about 10,000 ftp/d (based on an

assumed layer thickness of about 2,000 ft.).

F!\Ar'wonl Wane Compnny\PVWSA PAD_0l l009\pvwsA ADWR RaspnnndA DWR Gnnuspondcnce\Rapon!e hem No 3-8\PVWSA PAD Rspon:e1.d&:
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7) Sensitivity Analvsis: The report includes a table summarizing the model sensitivity results with

regard to hydraulic parameters of conductivity, specie storage and specy'ic yield. As shown in

this table, the model is most sensitive to the reduced values of speeyie yield, and relatively

sensitive to hydraulic conductivity, and generally insensitive to changes in spec#ic storage. Since

the sensitivity results were evaluated by comparison of the sum of the squared residuals to the

transient calibrations, the lack of calibration targets in Layer 2 and 3 especially in the area

where thick clay layer exists could partially skew the conclusions regarding the model's

insensitivity to changes on spec@'ic storage

Due to the lack of details, it is not clear how the sensitivity analysis was performed. Since each
hydraulic parameter tested (Le. conductivity, specQ'ic yield, and specific storage) has many zones

in deferent model layers, it is not clear ffone zone of each parameter was tested or all the zones

of each parameter were tested simultaneously. The applicant must provide greater detail of how

the sensitivity analysis wasperformed

Response° The sensitivity analysis of hydraulic conductivity, specific storage, and specific yield
presented in the August 2008 submittal was not zone specific. The range of values above and

below each selected model parameter for the sensitivity analysis was applied model-wide

8) Rewetting Function; The rewettingfunction is not activated in the revised AWC model. As

groundwater levels in the Penal AMA have been observed to recover rapidly since the 1980s due

to the use of CAPwater and accordingly reduced groundwater stumpage. The activation of the

wetting function in MODFLOW could in theory, help to better simulate groundwater

conditions in the Penal AAL4. It is understood that the rewettingfunction might not work as well

as expected some time; however, the applicant must include a discussion of this function in the
report

Response: The original USGS MODFLOW did not allow cells in unconfined layers to become

re-saturated if the head dropped below the bottom elevation of the grid cells during the course of

the simulation. Model cells that went did during the simulation became inactive for the

remainder of the simulation. The USGS later revised the Block-Centered-Flow Package (BCF2)

to allow re-wetting of dry cells during a transient simulation. Incorporation of the re-wetting

function may cause the solution to become more unstable. The revised AWC model has now

incorporated the re-wetting inunction. The re-wetting function is currently set with a wetting

method of re-saturating cells from below, and a wetting interval of every 4 iterations

An electronic copy of revised AWC transient model (1984

Attachment A
2007) is included on a CD in

:paa3»'\P'-»'WSA PAD GI l809\r v wan 4LUWR R»:spm1se.*\ADWR Cu:n:spu||denuc:\R onsc item No 3-8\Fv"vVSA PAD Rcsponscldoc
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If you have any questions regarding any of the information presented in this letter please contact

me at 480-659-7131

Sincerely

CLEAR CREEK ASSOCIAT

®?\\F\ cA Vs 4

Steven W. Corell. R.G
Senior Hydrogeologist

Attachments

cc Bill Garfield, Arizona Water Company
Tom Harrell, Arizona Water Company
Doug Bartlett, Clear Creek Associates

><',>/lr¢>; 03-31~9o15-

a-:»F».rzana wars wuapuuyu- v wan PAD_0i i0G9\Plv"1FlFSA ADWR Rnsponse\ABVvT< Conelpondmc6\Response [tan No 3-8\PV WSA PAD Rmponsc2.dnc



FIGURES

F:\Arizona Water Companyl\Plv'WSA PAD OI I009l~.PVWSA ADWR Response\ADWR Corrc.spondencdw.Rnsponse Item Nu 3-8\PVWSA PAD Resuonseldoc



Q S N--3 3..
A 2 8

g
D 57 _Z

38888
84388;

" 2
388388-459
"'go -9 8

' a29833
32538
DB n._uQ

E

97
en

FL

*:~
et

3/

1
Mvs

m
4

n
M

r-
n

vs
|-
n

i
v

»*¢*

8.

13.¢1i!181'I°'533x'

I
I

I
h

¢ IN

-an

u

1

11

aV' ;,,,q.,

' rQ * g,

-_ _ *

_ (1~

,,we
~F1_ v -v{i

. fL4*'* 4i¢L
1

-M: -JY *

1 l

1.1. _-1.~¢~4~
, W '

V .~ - "4

8as

~r

O¢**
*
w 4

.'\.. 4.

Q r

4

AY *
f:

a

W

'Zffsq
¥'1l\Vlr"'*¢v»ls»t'*in»

¢ 4r'**,

li
_ 4

,4  i4* .w
4" $4

we

4
an I

».. .

1% J

-(*~+

We;

* .

*W

H



N
Uras

r-
N

I II I I I I I I III I

3-2
8"
@5-§0"'88

<

or:
o
c s

1 l I |

o go338
88838 E98 .3
3§l3§§3l
2838 8%

8m>4

\. \.

4|- 9
1-

s-
1-3

3 1

E

8

8

in

3

o

o
o

8
m
t o

8r~

is
~s

I D<o

88
Gs

58
g t
~a
48

o

gnu

E "

83
88
i s
3%

Ula: #re
o
o
o
o
ID
l~

o
o

8
o
N

c
o

8
o
( D

oooom
I n

E

E
3
3
E'
33
88

I

c
o

8
Ur:
w

3 it*
a -

Z

I

8. o
8v~

I

3

i I'*
.~ Ir

8 FQ
~-42

és
831.

s.
n.

:2

28.

, r l;~»+'
_ -fit' .

-4- _;.'\,

¢.£f »=~`biJ: he 41 1 c 4

v _','.. L_."r~ "~ "é»_4
*Fai
:4438

* MP

4

Mi

'é'z

ggi

8
.miihd

I

-

q ..

J

vo

we

8

I

I

1.



~§

E

8

8 83
°3§$§'§l
8 .°g
=§1§3 8§8>=§3§

8 323

e E
E A.

§

*.
Urt»

nu
a

o

n

4

a

ml
an
*-4

d14 4
o

=-4

11

bi
94
r

11
u*
Q

4
-4

1

nm

n

~*

n '
z . ve

. O •. 4

*Ei.g
443

4
Q-

8 3

38
838

£8§3
88
89

E
2
E
g
3

3

ETin
38

4

9_
."'§.** 181

x g &
~'4<» 's

X*

IJ a •-
5 83 * 1
-~~» " .:~ W* ., .j'*¢' 5,

=-4
P '

ezrago
88;
-o.,.EM83

u ;a ...

u

t* A
¥ Gs 4*¥ n \\-\+~»

~t * 8
1 Y p i * 4

lg
r- 8*;:

t- .42'1=...
* s

4- -l`.*_ .I
2 A.

@4-

_ n;

4;
+-

3
9-3

18

8

g

8
8
3

8
§
l ~

I



000089oednu wuosv 096817vcsusz oriana

"38§°8" "g
1 ' -

l

I

I..

g
i
I
I

I

a _ *. Q o
" . _*.' v_

4 * 4 q

v

as ' \ 17.*°
r * 4.

as

8
8
3

3-5
El
8
5S

8

I

82
8
E
IE

8
sN

8
g

8 3 4|-

_ f
I ,.z.»~v

»,,1ST"':' *z
;~»

. i9. 1

3

4 .

4'

J ¢ -x.4*
,z
v:

=°¢q

-_:'z,**

` .@-f
if ' f.
Q* ' .

41 1 *P*
.J',' i * £¢¢

M * it*

3. *. ;.*
. m. ...
T'

4

3

Irs-in

§
3,3§'

.883 ¥
345
=§§§3'

231

g
>,QI0.-"I

5
e

!

i

I
s

!
s
I

!

!

I
2
l

I



i

33
33
8:-

I

4-•
z §
_
4

3
a'
s

.
a

n

\»v

§s

5

8
Q
n

cy
n.

8
838 a

8383

3:1338
28338,go
3538

41 f rwe lap 'ldFN

g Ra .-r8l§\ \-J41.-4
l *.i..

I"
i n

\ w
8 #3,

1
aQ.,

_LY
_. \"
\°»\*

\
\ w.,\

vq.,

in N
a

q*qt A

4°

Q.
\ -

-u

-

4

.1

8'-
Eu9.4I -

a
I1 in

.-
g.
.

g'

I
_|

ve
I

:~ Y

Ag. 8
16-
q'Q - (8

9 7

' i

-.1
*Ma

r I
5 \

9;
`

;v FT ,_
x*| ,M

I>- -J 4
!-'#'
1 I\¢

'I »

. I

r ,

¢
4

4

9

*LsW?
9 • 's, 4*,~4

4
q»

I
r

w

1

* \ in "

4---si-k 9. `
* \

:'§,.* r1 a | e ,_

¢'*¢:'

I4
111

"o

I L  W ¢ l J.. v- . -I `  u / T A
»

. TWA .
I
¢' . ' v£'.`»

»<

3
3g :

¢4
4

' s 1-I

4 -|
) l  J#1-
an, .°4

4.

- 3
.f*' ,-p
4" In

f

4•4 '
" -

' r

E!
~1

\

*v ':

_ - 4

4

_a

.*

Q\"' '

1L? I
1

I

4 'I-
**""***?'

*QL
1

e

'S

W- *

i ' -Z' ' f` 1
. - * T 19
.1 *rg 3----.

. I

11 4 0

'3?#; '
4, 4 /

v *L
ax ,¢

»

.; 4 L
*4*3d~iv \

.at

, , _ ° -.r.

4
4 *-y»4¢¢ Ty
4 'v.°»¢~r

*fs*
-J'\ _

av lm 1.._m2
48

.»

s 8

a'*§
f .!
y eZ";;»»{ al; 8,.

2?
83"1s.1:4.,..,,,., .

:"<»
JA. M .

g 3

9 g3 3 1*
sg|-s

II L

i
i

5P



n

n. <
'8

who °'
8023

>.-Èo -
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ATTACHMENT 8
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PHDFMX

Practical Solutions
in Groundwater Science

6155 E, Indian School Rd., Suite 200
Scottsdale, Arizona 8525 I
480-659~713l office
480-659.7143 fax
www.dcarcreek,associates,com

September 3,2009

Mr. John Schneeman, Manager
ADWR/ Office of Assumed & Adequate Water Supply
3550 N. Central Avenue
Phoenix, Arizona 85007

Re: Response to Administrative Completeness Review (dated November 20, 2008),
Application for a Physical Availability Demonstration Item Ne. 9, Arizona Water Company
- - Penal Valley Water Service Area (ADWR File No. 51-700444.0000)

Dear Mr. Schneeman:

This liter has been prepared by Clear Creek Associates, PLC (CCA) on behalf of Arizona Water

Company to respond to item no. 9 in the ADWR's Administrative Completeness Review letter

dated November 20, 2008, for the subject PAD application. The Departments letter has been

discussed in meetings with Department staff on December 16, 2008, and March 6, 2009. This

letter response also incorporates issues discussed in a meeting with Department staff on May 28,

2009. The comments presented in the Departments Administrative Completeness Review letter

ale presented below 'm italics followed by our response.

9) General Concurs

fl) The A WC updated total committed demand volume for the Manbopa-Stanjield sub-basin

is acceptable. The CCA response states :her Tables 14 and15 summarize the (non-A WC)

current and committed water demand simulated in the model and include well locations

for the Maricopa-Smnfeld and Eloy sub-basins. However, the attached tables in the

response did not reflect this zevxSed information and must be updated with the correct

demand values and well locations.

Response: Table I summarizes current and committed demand simulated in the Maricopa-

Stanfield sub-basin and includes the well locations simulated in the model. The total non-

Arizona Water Company (AWC) current and committed danand is 46,632 acrefeet/year (APY)

in the Maricopa-Staniield sub-basin. Table 1 includes a revised demand for the Thunderbird

Farms Improvement District of 1,092 AFY as suggested by Department staff in a meeting held on

May 28, 2009. Table 2 summarizes the current and committed demand simulate in the Eloy

F\AI&anaWoesCan1pany\yv WSA PAD 01 l0¢>9'»vvwsA ADWR. Ravoxae2UQ9mADwR Conspundu\cc\Rspn¢xzHan No 9\PVWSA FAD Rupuvucl-rwi!ed,d0¢
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sub-basin including the well locations, The total non-AWC current and committed demand is

88,121 AFY in the Eloy sub-basin.

by There is a groundwater purnpazg deficit of around 60,000 of/yr simulated in the model
versus the pumping volume the Department estimates should be in the model. The deficit

appears to be due to the non-inclusion of Indian (SCIP and GRIC) pumping and a

volume of long-term storage credits (LTSC) that are £00 low. However, the deficit may
also be caused by model cells dewatering that contain prayected stumpage. Tlze deficit

remains fairly steady to around 2020 and then .starts growing to a high of around

I17,000 of/yr in 2057, Due to the removal of LTSC, the deficit drops lo around 85,000

of/yr and remains at this volume to 2107. Overall, the volume simulated in the model is

~8.8 million acre¢eet short of what was projected by ADWR (60,095,14'7 vs. 629/&698
projected). This must be addressed by the applicant.

Response: Alter completing the revised Arizona Water Company (AWC) transient model (1984

to 2007) the model was ad-up to run 100-year projections.

Model Brmndarjv Coudifionsjbr the I00-Year Simulation

Model boundary conditions are the same as the AWC transient model with the exception of the

following;

Gila River recharge;assumed 7,450 APY (1984 to2005 median value)
Santa CruzRiver recharge; assumed11,656 AFY (1984 to 2005 medianvalue)
Picacho Reservoirrecharge; assumed 4,845 AFY (1984 to2005medianvalue)
SouthPicachoconstant-flux bowndaryq assumed18,000 AFY to year 2030, and 13,000
APY to year 2107 (ADWR TucsonAMA model results as discussed inour meeting with
Department staff on Mareh 6, 2009)

Grozmdwatvr Plmqaing./br life J00-Year Simulation

The Department provided a spreadsheet (Master Demand Spreadsheet 6-22-09.xls, provided by

Steve Rescore, ADWR) with estimates of future pumping that were incorporated into the model

piping database. The Departments estimate of future pumping also accounted for some

conversion of agricultural wells to municipal supply wells. The future pumping estimate also

accounts for long-term storage credits by increases in groundwater pumping for the Maricopa-

Stanfield Irrigation and Drainage District (MslDD}, the Central Arizona Irrigation and Drainage

District (CAIDD), and the Hohokam Irrigation District (are) over a period of 50-years. Total

estimates of pumping for the 100-year simulation are summarized in Table 3.

F:\Arkana Wncf Company\PVWSA PA9,0l l009\PV WSA ADWR Response gggg\ADwR Colmq@ondle11v:\Rwonx Item No9'\1'VWSh PAD Raponsehtvisrd Mc
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Agrfczulluml Rm'/mrges./vr law 100-Year Simulation

Estimates of agricultural recharge for the 100-year simulation assumed a 35 percent irrigation

efficiency based on the 100-year pumping estimates for MSIDD, CAIDD, HID, and Non-District

(Table 3). Agricultural recharge estimates for the As-Chin community were based on the average

CAP deliveries from 1988 to 2005 and an im'gation efficiency of 35 percent. Agricultural

recharge estimates for the SCIDD is the average value from 1984 to 2000, this method was

applied to the SCIDD due to the large component of surface watt delivery and large main canal

and lateral losses. The agricultural recharge estimates for the 100-year simulation are

summarized in Table 4.

Reducingthe Grounrlwarer Pumping DO/icir

In an effort to reduce the Pumping deficit caused by cell De-watering, numerous 100-year model

projections were run. Model pumping that was being lost due to cell De-watering was allocated to

lower model layers and in some cases wells were moved to adjacent cells to reduce cell de-

watering. The total conceptual pumping for the 100-year simulation is 77,228,538 AF (this total

excludes groundwater pumping simulating underflow); the final 100-year projection run

simulated 76,078,131 AF. The total model deficit for the 100-year simulation is ~1,150,000 AF

(~l1,500 APY). Model pumping deficits range from about -200 AF to -36,000 AF at the end of

the simulation (Table S). The updated 100-year projection simulates 98.5% of the total pumping

(simulated vs. conceptual). The majority of "lost" pumping is located along the margins of the

Maricopa-Stanfield sub-basin, near the Casa Grande and Sacaton Mountains, and areas north of

Coolidge and Florence. Model cell De-watering is a result of high puntirping rates, in some cases

numerous pumping wells in one model cell, and model boundary conditions such as near sub-

basin margins with decreasing depth-to-bedrock. Table 5 presents a summary of the l00~year

pumping analysis,

Evaluation Qf Gr0undwwrer Suppbl Awrzlabiliry

The 100-year predictive simulation was run to determinetheavailable groundwater supply for the

Arizona Water Company Pinal Valley Water Service Area (PVWSA) in meeting the current,

committed, and projected water demands. The predictive simulation includes 141,419 AFY of

non-Arizona Water Company current and committed demand. The predictive model simulates

groundwater pumping from the Company's existing service area wells, and from 183 "new" wells

projected to be located within the PVWSA system. he reality, as the service area population

grows, many of the "new" wells will not be new wells but rather replacement wells for

agricultural wells that are no longer needed for initiation or converted agricultural wells. Table 6

F1\Arknrna Wat¢Cvu1pmy\Pvw5A PADQI umwvwsA ADWR Response 2w'r.ADWR £ow4oa1duncc\R=pom.a¢ hen No 9\PVWSA PAD Rmrgaonaej-rcviaeddoc
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summarizes the well locations and pumping rates for the existing and "new" wells for the 100-

year model simulation. The modeled "new" wells were located based on criteria that included:

location in relation to the current and planned water transmission system, location in relation to

the most productive areas of the aquifer, and in an effort to locate wells away from known areas

of severe water level drawdown. The predictive simulation includes a demandof 120,000AF/yr

for the AWC PVWSA beginning in year 2036. The following pumping schedule was applied to

the Arizona Water Company wells:

2008
2009-2015
2016-2020
2021 -2025
2026-2030
2031-2035
2036-2108

17,153 AF
25,000 AF/yr
45,000 AF/Yf
55,000 AF/yr
75,500 AF/yr
ll0,000AF/yr
120,000 AF/yr

The estimated water demand for the AWC - Pinal Valley Water Service Area of 120,000 AFY

was simulated in MODFLOW's Well Package, Ending model calculated heads from the 1984 to

2007 transient simulation served as the starting heads for the 100-year simulation. The model

calculated 100-year grotuidwater elevation contours for model layers 2 and 3 (the MSCU and

LCU) are shown on Figures 1 and 2. The model calculated 100-year drawdown for layers 2 and

3 are shown on Figures 3 and 4. The depth-to-bedrock and model predicted 100-year depth-to-

groundwater for model layers 2 and 3 are shown on Figures 5 to 8. The 100 year depth~to-

groundwater contours were corrected to 2003 measured water level contours by subtracting the

model calculated drawdown firm the 2003 measured groundwater contours, and then subtracting

the connected 100-year groundwater elevation from the land surface elevation. This was done to

reduce the influence of model error.

Figure 5 indicates a 100-year depth-to-water for model layer 2 ranging from about 500 to 900 feet

across the western portion of the PVWSA, and about 200 to 800 feet across the eastern portion of

the PVWSA. Figure 6 shows the layer 2 100-year depth-to~water contours overlain with the

depth-to-bedrock contours. Figure 7 indicates a 100-year depth-to-water for model layer 3

ranging from about 300 to 900 feet across the PVWSA. Figure 8 shows the layer 3 100-year

depth-to-water contours overlain with the depth-to-bedrock contours. Predictive growidwater

model results indicate a 100-year depth-to-water that is above the Penal AMA limit of 1,100 feet

depth-to-groundwater limit established for water providers in the Pima! AMA by ADWR Rule

R012-15-703. A MODFLOW Zonebudget analysis (Table 7) for model cells simulating future

Arizona Water Company pumping indicates the full 120,000 ac~ft/year is being simulated in the

last model stress period. Table 7 also summarizes a MODFLOW ZoneBudget analysis of other

current and committed demands which indicates full simulation.

F:\Arizum Water Cenwany\WWGA PAD_M wuwvwsA ADWR Rmpons¢2BUl9wADWR Conwanda\¢:\R»:awns¢ Ivan Na9\PVWSA P A D Rep o rt - rev i s e i d er
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Summary

Clear Creek Associates groundwater modeling results support the physical demonstration of the

projected groundwater water demands through the year 2107 for the AWC ~. Penal Valley Water

Service Area of 120,000 ac-fl/yr. Predicted groundwater model results are conservative based on

the following model assumptions:

> The predictive model incorporates Department provided estimates of future pumping of nearly 78

million acre-feet (Table 3),

> Model results are conservative as a majority of the 125,745 acres of agricultnml land within

AWC's Penal Valley Water Service area will likely be urbanized over the next 100 years and the

associated groundwater demands will cease.

> The predictive model accounts for the pumping of  nearly 1,611,600 ac-ft of accrued long-term

storage credits 'm the Pined AMA over a 50-year period.

> All non-AWC committed demands (about 141,419 AFY} axe simulated as being pumps in the

final predictive simulation year (Table 7).

> The predictive simulation does not account for CAGRD replenishment (recharge) in the Penal

AMA of groundwater pumped by its members which exceeds the pumping limitations imposed by

the Assured Water Supply Rules.

The model predicted depth-to-water does not exceed the 1,100-foot limit for the AWC -

PVWSA. Results of the grOuhdwata modeling study support that groundwater is physically,

legally (subject to the appropriate conversion of IGFRs to M&I use), and continuously available

for 100 years. The electronic Visual MODFLOW datasets for the 100-year simulation are

providedonCD in Appendix A.

fl) Based on recognition that there is a signgfieant pumping deficit in the model it is not

possible to determine at this time whether there will be projected negative impacts

(dewatering of projected Assured Water Supply (A WS) groundwater withdrawal

locations or protected 100-year depths ro static water that exceed 1, /00 fee0 for holders

of issued AWS certificates, designations, or analyses in the model area. Once the deficit

pumping issues are suitably addressed it will be necessanvfor the applicant to determine

if negative impacts are projected for any issued AWCSpermitholders, and Vso, modzfv the

projected 100-year AWC groundwater demands to mitigate any such potential negative

impacts.

F\A.rilona Water Cblupany\PvwSA PAD 0l10oav~vwsA ADWRResponse 2009\ADWR Cca~r¢ponda1cc\Rwponscman Na mpvwsA PAD Repcusei-r¢vis¢d.dnc
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Response: The current 100-year predictive simulation accounts for about 98.5% of total

pumping (simulated vs. conceptual). Lost pumping from model layer 2 includes areas of the

eastern Maricopa-Stanfield sub-basin, near the Sacaton Mountains, and areas north of Coolidge

and Florence (Figures 3 and 5). Lost pumping from model layer 3 includes areas along the

margins of the Maricopa-Stanield sub-basin, near the Casa Grande and Sacaton Mountains, and

areas north of Coolidge and Florence (Figures 4 and 7). Model cell De-watering is from a

combination of factors which may include; high pumping rates, numerous pumping wells in one

model cell, and boundary conditions such as decreasing depth-to-bedrock along basin margins. A

ZoneBudga analysis of the current. and committed demand pumping is presented in Table 7

which indicates that 100% of the current and committed demand is simulated. Figures 5 and 7

show that the 100-year depth to static water does not exceed 1,100 feet, therefore no negative

impacts are projected for current AWS permit holders .

If you have any questions regarding any of the 'mfonuationpresented in this letter please contact

meat 480-659-7131.

Sincerely,

CLEAR CREEK ASSOCIATES, PLC *,

Steven W. Corell, RG.
Senior Hydrogeoiogist

no

anus
umm
coll.

Bill Garfield, ArizonaWaterCompany
Tom Harrell, Arizona Water Company
Doug Bartlett,Clear Creek Associates

8<pir¢S: ea'-31-.;\¢>I;.-

Figures

1. 100-year GroundwaterElevation ModelLayer 2
2. 100-year GroundwaterElevation ModelLayer 3
3. 100-year Drawdown Model Layer 2
4. 100-year Drawdown Model Layer3
5. 100-yearDepth-to-WaterModel Layer 2
6. Depth-to~Bedrock8: 100-yearDepth»to-Water Model Layer 2
7. 100-year Depth-to-Water Model Layer3
8. Depth-to-Bedrock & 100-year Depth-to-WaterModel Layer3

cc:
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Tables

2.

3.

4.

5.

6.

7.

Maricopa-Stanfield Sub-basin - - Current ac Committed Demand Pumping
Eloy Sub-basin - - Current &, Committed Demand Pumping
100-year Pumping Estimate for Arizona Water Company Pinal Model
Agricultural Recharge Estimate for 100-Year Simulation
100-Year Pumping Analysis - - Conceptual vs. Modeled
Wells Used to Simulate Arizona Water Company Demand
ZoneBudget Analysis of Current & Committed Demand

Appendices

A Groundwater Model Files for 100-year Projection (on CD)

»°*ltf#= ¢_3-3{~aoIa-
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Maricopa-SlnnNold Sub-basin

25 Santa Cruz Water Company 37,390.43 4,511,800 37,805 415 101%
34 Copper Mountain Comm. Designation 4,813.66 550,960 4,617 3 100%
35 Santa Rosa Water Co. Designation 9.47/,09 1,130,800 9,415 -1 100%
36 vRanches et Malico Designation 42.00 5,004 42 0 100%
37 I IThunderbird Fame Br went District 1,125.44 134.340 1,128 0 100%
38 Msvicopa DWID 26.40 3.156 26 0 100%

MST Sub-b8$ln Totals 52,674.02 ss,os1 417 101%

Eloy Sub-basin

28 |Eloy De nation 48,545.00 5,792,400 48,536 -9 100%
27 Johnson Penal DAWS 1,597.00 190.540 1 .597 0 100%
28 Florence Designation 12,310.00 1 468.500 12,305 ~5 100%
29 Palmllla Designation 2,810.77 335.560 2,813 2 100%
30 Picacho Water Co. Designation 12,256.74 1,463,100 12.260 3 100%
31 WoodruffWater Company 9,695.08 1,156,300 9_ea9 -6 100%
32 Sunland water Co. Designation 649.89 77,554 650 0 100%
as VHI8 Grande DWID DO . nation: ¢ 100.81 11,933 100 -1 99%
as Picador Water ImprovementDlstrici 780.10 93.154 781 0 100%

El°lf Sub-basin Totals 88,745.37 s a , m -1 s 100.0%

TOTAL 141,419.39 1411820.53 401.14 100.3%

Table 7
Z one Budget Analysis of  Current Committed Demand

acre-feet/year
acre-feet

Stress period (SP 52 is  the last s tress period and represents 100-years)

F\¢l~rizuna WM: Complny!FwvSA PAD_0110G9\FWVSAADWRRelponsa20D9\¢\DwR Cnnespnndenu\Rsspons¢ Item No smemuxfable as a. 07 100-!ear pumping anarysimms



n November 28, 2008, the Business Cycle Dating
Committee of the National Bureau of Economic
Research (NBER) declared that a recession began

in the United States in December 2007.1 This committee
defines a recession as "a significant decline in economic
activity spread across the economy, lasting more than a
few months, normally visible in production, employment,
real income, and other indicators." The U.S. economy has
experienced six recessions over the past 40 years. On aver-
age these recessions have lasted 10.7
months. The longest recessions-
beginning in November 1973 and
July 1981-each lasted 16 months.
The shortest recession-beginning
in January 1980-lasted only six
months. Although the end of the
current recession is unclear, many
economists expect it to extend into
mid-2009, a duration of around 18
months.

The most skeptical economists
believe that because of the contrac-
tion in the housing market and
problems in financial markets, the
magnitude of the current recession
could be the most severe in decades,
perhaps comparable to the Gl.c:\t
Depression. Although the causes of
the current recession may be
unique, main recession indicators
have moved in a predictable fashion.

In a recession, the severity of the
decline is just as relevant as the dura-
tion of the recession. These two meas-
ures are not independent; a prolonged
but shallow recession may have an
aggregate impact similar to a short
but deep recession.

To compare the current recession
with the past six recessions, the chart
plots four main economic indicators

Charles S. Garcon, Senior Research Associate

The Current Recession: How Bad Is It?

2009 Number4
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used by the NBER: industrial production, real personal
income less transfer payments. employment, and real retail
sales and food services Each series is indexed to 100 at
the start of the recession. The horizontal axis indicates the
number of months before (negative values) and after (posi-
tive values) the start of a recession, where zero indicates the
month the NBER determined the economy moved into a
recession.3 The black line indicates the averages over the
past six recessions,'* the blue line data on the most recent
recession, and the two dashed lines the highest and lowest
values of each series, capturing variability across the past
recessions.

Based on these indicators, the current recession has been
worse than average; however, the declines are not unprece-
dented. In the previous recessions, iig lstrial production
tended to decline sharply at the business cycle peak; in the
current recession, it did not decline sharply until early 2008.
In the current recession, real income declines have been
significant; at the start of the recession, incomes were above
their pre-recession averages but are now slightly below
average. Current employment trends are consistent with
past recessions, although in recent months employment has

Economic SYNOPSES

Posted on January 8, 2009
Views expressed do not necessarily reflect official positions of the Federal Reserve System.

research.stlouisfed.org

5 Because some n'c¢'ss'nI\s \w.'rv slmrlcr lam lb lnumhs. ah\' il\'l.'\':lg\' N pulled
upward toward loc url of ll.' aanuplc.

' The NI*ll"R is a not-lbr-prolit corporation that sponsors economic research and
pmnioles dialog on C€(ll10Il1l\' issues. By lnlOrl:°al consensus. economists .incl
policymaker accept the Business Cycle Dating ConnnnteeS judgment on business
cycle turning points. The NBER report is available .it
wwwdev.nl\er.orglcyclesldec20t)8.htnll.

1 Deflated using 'he Consumer Price index tr All Unlnm Consumers H982-84 . 1010).

' According lo the Nlll-IR. recessions hegnn in la-ceinller 1969 (lasting I I lnontl\~).
Nownxlaer 1973 (ah). lannuary 1980 (6). 1u1y 1981 (16). liv 1990 UU, .mad M.\rcl\
sum (8).

begun to approach its lowest levels. The most disturbing
current indicator is the glqf l i l t x' in real r-. tail sales. Histori-
cally, retail sales have stabilized within months of the begin-
ning of a recession; eleven months into this recession retail
sales continue to decline.

Main recession indicators tend to support the claim that
this recession could be the most severe in the past 40 years.
However, we are still hr from another Great Depression.
The severities of the declines experienced so far have been
consistent with past recessions, and although the length of
the current recession could set a record, it will likely he only
by a few months. I

Federal Reserve Bank ouSt. Louis 2
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8 REASONS WHY (WE BELIEVE) THE RECESSION IS OVER
We believe the worst recession since the 1930s is over. Signs of recovery are everywhere. it's time for investors to look forward

and to stop looking back. In this report, we discuss eight reasons why we believe this recession may be over.

Leading economic indicators are positive.

The Conference BJarJ'J Ire»( of Lead ng EcJnJmlc Ira c¢tJrs, which S deslgneJ to ant late c larges in th c IJ Ry by
tr re to .,I»< nor t Is, rise 0.6 in Ju y for Ito fourth copse it ve gulf Th s gauge has an more 51/e tr¢1 V re re of a I ng
turns r t  e nJmy.The .t ck market, trot »Er e¢d age or mlc rd -door, Ms 1lre<id,/ rebounded 507 fro it M Eck ¢v,.

Global economies are recovering.

The Organ ¢1tlJr for E onJm Co Jeer¢tlJr ¢rJ De/elJI:» nert'> (OECD) -Jn'po Te IeJJ ng mi c tors TJ!" It, ire fiber
u t ies re rJeJ the r l¢1rgest n re¢.,e in Jo )e s I'1C€ rec ids beg r Ir 1364. F r the fir ttrr- e/er, I 55 , r tr e

re-JrJeJ l"IJ'6dS€. ape .Eco my grew tri. pa,t qudrterfJr tie fir ttrne s nee early ac: t,/ear. Ear pa s p e r
to be pull g out of recess on, w Rh posit ve growth rep red r the Rf st recent qu raters n Germdnj did FrJrmce

The jab market is improving.

NJr1 farrar pdyro Is Fe I by lust 247,000 n June, /ashlIe t!'e uremia J,/ment rate e<1>eJ frorr 9 '5'7 to 9.4/. The r Te f
deck Le an pa/rJI s cu, been ITproJ kg r e J¢1 lu¢1ry, wafer pd/rJ IJ Jell red by 41,000 Emf Amer t ha been

lag ng Md atom .Jr the e Jnonf,/, prov ng ¢t the era of Jr we I after every recesaon nm tI'e posts nr per JJ

The Federal Reserve's efforts to stabilize the financial system worked:
h

The mass ve efforts to slash interest rates arlj prov De tr II Jrls nm funds to the f man lai system hale so<:cee led n rester ng
c njtwns mt e re re/ 4 IJ -Jrp rate rest markets. Corporate Amer ,a hes taker dlmrtege of elttr the r¢te,t refer n e
old debt 4 ld fund new ecru sto s. CJrrp¢1n es issued aurore than $800 bl r  n new b i i  Jur ngthe f i r  t  e/er re nor
of £009 - meer] 4 th rd more than 4 year earl Er. in t Le n' hey nferkets, the three-month n.l n nterb pk offers r Te
dover to 0.43% Le s than J Le-ter Rh of where tr s short term Ber hark st ad at tie w r t f tl'e re 1 t cols J st t Ber

Bank lending is increasing.

r tBa ks' IJroflt¢b Into and cap ltd z¢tlor h¢ve pro/ed, and b¢nks h ve st¢rted lending De Ur. Ac JrJ ng to the Fed's re
period curve/ Jr burks, about 30% so J, or net, they t gate ed end ng to bus me _.es Lr M /, Jne ¢mJ JJ y, but *Fat's
down from rough y 40%, In April's survey. The percentage of bfnnks that tightened Jteruddr j r conf merc d re e Tate
Ioenr dropped 40 peace tele pa r t to 45% For resider t al real estate, the percentage Fe I 'CJ 407 fr n' a be¢l< f<1J Jr
/501 4 year ¢1gJ. Mo tb4nKs expected Iendung sterderds ear as a dm w uIJ remain tighter Rh n their aver age e/els
J¢er tl'e past dh Ade until at ed the second M f of 2010. H never, the lmpro/ement n b¢ml< end g sh u d be e
to support ac nomlc recovery.

go

Expectations for 2010 economic growth continue to improve.

J by

I

I

I In 4 recent Wall Strut Journal survey, 809 Jr econ m ts Se d they behave the re et r e thee h¢5 erda o N
Septerrber. In eddut on, ecorom sts continue to upgrade expectJt Jes fF grJvvth In tl'e rest f 200v nd bey r J

The top 50 U.S. ecJnom sts exp the eco my to grow 227 n the Rh rd 4J¢rter, Inter f nllirg use 1/ r Rh s r j kJ¢rt r
E- lam st n August feed the r pr e tlonf r Rh rd-quarter gr nth by 1.2 percerte e p rt, J/er y's e trite t

2.47 ac Jed ngtJ tie n'eJ Er of 55 f recasts Lu BIT berg New ,Jryey Trot _,t e go t J J st I

lat kg ro r May 2005 Fore-¢sts for 201 J were relied to 2.37 fr re 4.17.
The Ir t rr it M etdry Fur»,i ad J in a re Er ty rev ed fire d strut tie w rid e

rrpurei wt I nessA r rel ctlur f l / ,

I d my/v Le»(p¢lr I r 4 1

Edward jun n

MAKING SENSE OF !NVESTIN
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we Jr ex sting U.5. home IJ oped aurore t far expected July to the r g est we | 4 rest two ye¢1r ,s gr tl'e
N rt of tI*e houslrg recess on rrdy adv pulsed. Per F& e c r Jed 7.87 to <1 5.4.4 m s r ernudl r¢t ,the mo t r
August 2007, the Nat Jowl Asoc action Jr Reesltors s¢ld re ant /. To gain was the biggest ,ice rec JrJs bed | n 1539.
The >&P C¢:.,e St Aler tome price Index ddvenced 297 tie second quarter frorr the prevl us three m eths, the fir t
:rcrea e ice 2006 did the biggest n d FIJST four/eJrs. FJrec sure Jrlven Jed res in pry es, g Jerrmer t crept f r
Mrs tlrle buyer end meer-record~low borrow ng sts re expected j to ant hue st k ng demand.

Housing has bottomed.

Manufacturing is on the rebound.

Tl'e Fe s¢ld mjustrdl prJdu ti r r Se O." al/,tefrst r re¢se n n re n eths. Ear lie<lr ndustrd i i  r

urcrease j 3. <7 from M4y,the biggest Gd r & montes, Q Jr j let the Eur pear Ur on's t t t ff . F r Veer t

the Sm e J4nu4ry 2008, Lam sniex b<1 ed Jr <1 survey Jr U.S. put ha ng n ¢Iger, ro et d tore h J  r  j  a t fa t re

output grew. M¢1nuf¢1ctur ng a tvlty nm CI' rd, Fr¢r'- ani AJstr4 d, dmJvg Jther coir tr es, .JJ expdrd J Ir Augy t,

separate surveys sewed. The pace Jr or tract or n Germ¢ry dry s me Jr let ration .| wed rmrkedly

Why Does It Take So Long to Call Recessions "Officially Over"'~
The official "scorekeeper" of recessions is the National Bureau of Economic Research (NBER), a private organization in
Cambridge, Mass. These folks aren't terribly interested in forecast'ng turns in the economy. Instead, they focus on making
sure their recession start and end dates are absolutely accurate and not subject to future revisions. Robert Hall, who
heads the ArBER's Business Cycle Dating Committee, recently said it is "more important" this time around for the group
to adhere to the principle of not calling an end to the recession until after economic growth has surpassed its previous
peak, "which could take 18 months or more to determine." The group took until July 2003, 20 r tor tis after the fact aid
well after stock prices lad begun to recover, to declare the last recession had ended.

Don't Bet Against History You Can't Recover If You're Not Invested
H tor Ce y, the stack market l'as performed wet on e

receslone era. The ckdrt below skews the performance f

the 9&P 500 six end la Mont Is exit r pa,tw¢r recessions
ended We Ia I' story I not 4 ways an .accurate guide LJ the

fJtJre it does sugge,t that Inv st is Wl'J Dre ut of the
nterket ere betting dgalrlst al tiff M5tJry.

There Dre 4l/my r st the outloJl/. The re J/ery JJ J b,

uneven, or sJmethlng Jnforeseen re get Der¢ll tI'e progre,
vve'¢e wade. The sto k rrdrket could corre,t at 4 Ly tlmef r
are reason. But these Rh Hg: are unpredlcWhle. Our ¢dvI e
rerrdlns the serve: Don't b Se your nestn'er t Dec s J

p ied  ton bda€ their r rvestr Er t rm pies. F ,JS

t ie  tr  rosy J Jh c retro . treqJ¢ ty Jr t e r/et Er to

y  J run and the d /er>f to f,/our portfolio. Mel ate re

long term perez tieRecession End
Dates

Change
6 Months Later

Change
12 Months Later

Its k.. ds tFJugh the e JnJn'y s lmprw g butt ¢1t
doesn't :Tear you Zhou d tor w cdutl rt the N no lmte¢ 1,
st Jovvn w r y Ur Edward ores Fm¢mc al ¢1d/I r and to k
about w<1ys you Dr take a;1¢Jntage of tie rprw lg Ir <1te
N \i e st ll rmr¢g kg risk

10 31 1949
5/25 1954
4 30/1958
2/28/1961
11 30 1970
3 31 1975
/ 31 1980
11 30/1982
3 28 1991
11/30 2001
7 $1 2009(em4

1 0 . 9 7 0

1 8 . 6 3

1 7 . 7 7

7 . 8 6

1 5 . 0 6

6 . 5 7

1 . 2 8

1 5 . 4 6

3 . 5 5

And remember, y 1 can't recover f you're not I

1 TVeOECD, del Pa , re " ram at ,115 Ste
2 dte Bl thE I d tr b y

If rrdt n tr p t J of 03

Ted.

Average

TBD

9.55%

1 9 . 5 7 %

2 9 . 9 8

3 7 . 1 2

7 . 5 1

4 . 4 9

3 0 . 6 3

1 . 8 2

2 2 . 1 8

1 2 . 1 4

- 1 0 . 0 4

TBD

1 5 . 5 4 %

n a red by 126JTC NdDav Re ar}.Dalydd1d tartrg 134.Sxror
r rk y,1 I Fsnee re hyZ5Zr1a k t aye.

Alan E Skrainka. CFA Edward resJo
Chief Market Strategist www.edwardjones.com M MAKING SENSE OF INVESTING
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